SHORT REPORTS
Linear decline in serum alkaline phosphatase activity during treatment of renal osteodystrophy Raised serum alkaline phosphatase activity is important in the diagnosis of renal osteodystrophy, particularly as an indicator of secondary hyperparathyroidism. The response to treatment with vitamin D derivatives or parathyroidectomy or both is shown by declining alkaline phosphatase activity after a variable latent period.' The rate of decline is a convenient index of skeletal response to treatment. In addition, clinical experience has shown that hypercalcaemia tends to occur as the phosphatase activity falls to within normal limits, which necessitates frequent biochemical review in the first weeks of treatment. We describe here the use of transformed values of serum alkaline phosphatase activity to characterise these events.
Methods and results
We reviewed the records of 17 consecutive adult patients treated for renal osteodystrophy with vitamin D derivatives or subtotal parathyroidectomy or both. Details of these patients are available on request. Renal osteodystrophy was established by x-ray findings of hyperparathyroidism (periosteal erosions) or bone biopsy. Total serum alkaline phosphatase activity was assayed using a commercial kit (Boehringer), with a 95th centile value of 190 IU/1.' Phosphatase activity was plotted against time and transformed as a logarithm or reciprocal, and coefficients of linear correlation were calculated.3
Initial phosphatase activity lay between 723 and 165 IU/1; when the raw data were plotted against time the declining values gave a curvilinear relation ( figure (left) ). In 11 cases the logarithm and the reciprocal of phosphatase activity showed rectilinear relations in time, with correlation coefficients above 0-95 for both transforms (figure (right)). The latent period before the first decline in phosphatase activity during treatment with l-a-hydroxycholecalciferol varied from one to seven weeks (mean 3-2 weeks). Phosphatase activity fell in each patient to a characteristic plateau value, from 0-46 to 0-96 of the upper limit.
The range of declining phosphatase activity from peak to plateau values may be regarded as the pathological increase, with a nominal value of 100%. Intermediate phosphatase values were recalculated as a percentage of this using the formula Alkaline phosphatase (t)-final (plateau) phosphatase X 100 Initial (peak) phosphatase-final (plateau) phosphatase and the logarithm plotted against time. Standardised curves for each individual were compared in terms of the half time and showed a range of 1-7-9-3 weeks (mean 3-3 weeks) (n= 10). The shortest value occurred after parathyroidectomy. There was no correlation between initial phosphatase activity and half time.
Five patients became hypercalcaemic at phosphatase activities between 0 55 and 1-10 of the upper limit. In four of these five hypercalcaemia occurred as the phosphatase activity fell into the normal range but at a value well above the final "plateau." The time required for the upper limit of normal to be reached could not be predicted from the starting values or the half time. Both variables were necessary for the prediction.
Comment
After an observation made during routine clinical work 17 unselected patients with renal osteodystrophy were studied; in 11 transformed alkaline phosphatase activity showed a rectilinear relation with time. This group all had evidence of secondary hyperparathyroidism. The half time shown by some patients was surprisingly short, and the maximal half time (1-7 weeks) may represent a physiological limit to the response of an osteoblast population.4 The half time is potentially useful in indicating an optimum dose of vitamin D derivatives, with three weeks used as a model half time for treatment. The most desirable rate of response to treatment is not yet known.
The rectilinear behaviour of phosphatase activity permitted a prediction of the time at which it dropped to the upper limit of the normal range; in four instances this coincided with, or just preceded, the development of hypercalcaemia (no dose adjustments were made during this study). Hypercalcaemia may therefore be predictable, and a review of blood variables can potentially be timed to coincide with the period of greatest risk.
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